Effect of streptozotocin-induced diabetes and insulin treatment on the synthesis of hexokinase II in the skeletal muscle of the rat.
The relative rate of synthesis of hexokinase II in the skeletal muscle of the normal, streptozotocin-diabetic, and diabetic insulin-treated rat was determined by the rate of incorporation of [3H]leucine into hexokinase II and the total cytosolic proteins to determine if the rate of hexokinase II synthesis was altered relative to that of the average protein. This relative rate of synthesis of hexokinase II is approximately 1.9 times higher in the normal than in the diabetic rat. The administration of insulin to the diabetic animal increases the rate of hexokinase synthesis to approximately normal levels. An enzyme-linked immunosorbent assay procedure was developed to determine the amount of hexokinase II protein in the skeletal muscle extracts, and immunoprecipitation was utilized to determine the hexokinase II activity. The specific activity of hexokinase II was determined from these analyses. The specific activity of hexokinase II was the same in the skeletal muscle extracts from normal, streptozotocin-diabetic, and diabetic insulin-treated rats. These results suggest that the decrease in muscle hexokinase activity is not caused by the loss of an activator of the enzyme nor by the increased formation of a hexokinase inhibitor in streptozotocin-induced diabetes; rather the decrease in hexokinase II activity reported in diabetic rats relative to normal animals is a result of decreased synthesis coupled to increased degradation in the diabetic relative to the normal animal.